Program. The project consists of installing an adjustable speed drive, a 74.6 kW (100 hp) pump, a re-sized impeller, and piping modifications to bypass the slush stock chest and related equipment. The objective of this impact evaluation was to assess how much electrical energy is being saved at Scott Paper as a result of the E$P and to determine how much the savings cost Bonneville and the region. The impact of the project was evaluated with a combination of engineering analysis, financial analysis, interviews, and submittal reviews (Scott Paper's proposal and completion report). 
Summary
This impact evaluation of the bypass of aslush stock chest tha, was recently installed a Scott Paper Company (Scott Paper) was conducted for the Bonneville Power Administration (Bonneville) as part of an evaluation of its Energy $avings Plan (E$P) Program. The project consists of installing an adjustable speed drive, a 74.6 kW (100 hp) pump, a re-sized impeller, and piping modifications to bypass the slush stock chest and related equipment. The objective of this impact evaluation was to assess how much electrical energy is being saved at Scott Paper as a result of the E$P and to determine how much the savings cost Bonneville and the region. The impact of the project was evaluated with a combination of engineering analysis, financial analysis, interviews, and submittal reviews (Scott Paper's proposal and completion report).
/ ,
Based on this impact evaluation, energy savings from this project are expected to be 763,600 kilowatt-hourdyear (kWh/yr) or 0.087 average megawatts (aMW). On a per-ton basis, this project will save 4.64 kWh/ton or 39.2%. The project cost $120,098 to install, and Scott Paper received payment of $82,232 (in 1993 dollars) from Bohneville for the acquisition of energy savings. Pacific Northwest Laboratory calculated the real levelized cost of the energy savings to Bonneville as 14.2 mills/kWh (in 1993 dollars) over the'project's assumed 15-year life, and the real levelized cost to the region as 21.9 mills/kWh, not including transmission and distribution effects. The project would not have been implemented without the acquisition payment from Bonneville and therefore is not a free . rider. . The E$P is being offered to reduce electrical energy consumption in the industrial sector of Bonneville's service territory. For the Scott Paper project, the acquisition payment offered under the program was equal to the lesser of 15C/kilowatt-hour (kWh) saved in the first year or 80% of eligible project costs.
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M S T E
The general objective of the impact evaluation was to determine how much electrical energy is -1 saved by the project and at what cost to Bonneville and to the region. In support of this general objective,-answers were sought to the following questions: .
1.
2.
3:
4.
How much electrical energy is saved annually by the energy conservation project in terms of kilowatt-hours, kilowatt-hours per unit of plant output (unit savings), and average megawatts (aMW)? Also, did any fuel switching result from implementing this project?
If the project improved the productivity of the process, did the firm then increase output of the process to take advantage of the productivity improvement? Did the change in output . result in a net increase or decrease in energy used by the process? /Did the change in output cause changes in output at the firm's other plants in the region?.
what was the net impact to the serving utility in terms of electrical energy consumption (in kilowatt-hours) from implementing the project?
What are the real levelized costs of the project from the perspectives of Bonneville and the region? 
Approach for Impact Evaluation
Before selecting individual energy conservation projects for evaluation, PNL developed a general impact evaluation methodology (Spanner et al. 1988) . The major finding of the methodology development was that in the industrial sector, energy conservation projects must be evaluated on a case-by-case basis. Accordingly, the general methodology consists of a variety of impact evaluation techniques that can be applied to individual projects according to the specific circumstanceS.
To evaluate the impact of bypassing Ithe slush stock chest at Scott Paper, four techniques were selected from the general methodology: engineering analysis, financial analysis'(see Appendix A), site visit and interview, and review of Scott Paper's submittals. Submetering performed by Scott Paper in accordance with E$P program requirements was relied upon by PNL to determine the project's impact. Representatives from PNL visited ScottlPaper on January 26, 1994, to view the project firsthand and to interview the project leader and project engineer. ,
Project Description
Scott Paper produces a variety of paper products ranging. from toilet paper to industrial-strength paper towels. Scott Paper'takes raw maierials (wood along with other miscellaneous material) and blends them in a process to make pulp that is placed on SCFWIS at the correct thickness, then dried, and pressed to produce the desired product.
The energy conservation project at Scott Paper bypassed the slush stock chest, its agitator, and outlet pump. The slush stock chest was a holding tank for excess stock flowing to a critical process. Stock held in the slush stock chest was pumped as needed to a blend chest. With the advent of adjustable speed drives (ASDs) and better controls, the slush stock chest with its 44.7 kW (60-hp) agitator and 55.9 kW (75-hp) outlet pump could be bypassed. This will save energy by eliminating the use of the agitator and outlet pump. The pump and motor assembly just upstream of the shush stock chest was increased from 55.9 kW (75-lip) to 74.6 kW (100-hp) and was fitted with an ASD and controls to ''fine tune" the flow of stockko the blend chest and other critical processes. Although the total throughput is not expected to change, the larger pump will allow a greater margin of safety for occasional flow problems in this stage of the process. Modifications were also made to the piping to bypass the slush stock chest, and a valve to adjust the level of pulp in the blend chest was added. This bypass. can be seen in Figure 1 .1. For the energy conservation project at Scott Paper, two documents were submitted to Bonneville: a proposal and a completion report. The proposal described the energy conservation project and presented Scott Paper's cost and benefit expectations. Included was a calculation of the project's expected simple payback. A completion report was submitted to Bonneville after the project'was installed and Scott Paper had verified the resulting energy savings. This document listed the actual costs of the project along with a calculation of the energy savings that had been achieved. A copy of the cover sheet from the proposal is included in Appendix B. 
Summary of Pmject Impacts
This E$P project is expected to save 763,60 ilowatt-hours annually or 087 average megawatts. Over the assumed 15-year life of this project, the levelized cost to Bonneville is 14.2 mills/kWh (1 mill = 1/1000 of a dollar), and the cost to &e region is 21.9 mills/kWh. These costs are in real 1993 dollars and do not include addit'ional savings that accrue if transmission and distribution losses are considered. The levelized cost to Bonneville including transmission and distribution losses is 13.2 mills/kWh, and the cost to'the region is 20.4 mills/kWh.
Without the acquisition payment from Bonneville, this project did not m e t Scott Paper's funding criteria; however, it did meet the criteria with the acquisition payment. Therefore, we conclude that it would not have been installed in the absence of the E$P.
4
Impact Evaluation
Energy Savings and Fuel Switching
How much electrical energy is saved annually by the project in terms of kilowatt-hours, kilowatthours per unit of plant output, and average megaktts? Also, did any fuel switching result from implementing this project?
Energy Savings
The energy Savings was determined by the difference in power consumption befbre and after bypassing the slush stock chest. To determine the energy co&umption of the motors and aghtor, premetering and post-metering were performed. The inlet pump, outlet pump, and the agitator were all time-series metered for two weeks previous to the plant shut down. After the upgrade only the inlet pump was time-series meter$ for h o weeks. The agiGtor and outlet pump were no longer in use and therefore, no metering was performed on this equipment.
. PNL obtained more detailed information about production levels and yearly schedules than was reported in the completion report. The long-run production level is expected to be 417.3 Mg/day (460 tons/day) and operating schedule is expected to be 358 days per year. PNL calculated the energy savings to be 763,600 kWh/yr (0.087 aMW).
Source Completion Report Impact Evaluation
The reason fbr the difference with the completion report is because the completion report assumed a lower production rate 17.2 Mg/day (19.3 tons/day lower) and fewer days of operation per year (8 days/year fewer). On a per-ton basis, this project will save 5.11 kWh/Mg (4.64 kWh/ton), which is a reduction of approximately 39 % . Tadle 2.1 shows the installation cost and energy savings as reported in the completion report and impact evaluation.
Energy Savings (IcWh) Installation Costs 715,203 $i20,098
763,600 $120,098
Fuel Switching
Because electric motors are the most economical prime movers for pumps 'of this size, fuel switching was not a feasible option, so no fuel switching occurred.
Impacts to the F i i
If the project improved the productivity of the process, did the firm then increase output of the process to fake advantage of the productivity improvement? Did the change in output result in a net increase or decrease in eneqg used by the process? Did the change in output cause changes in output at the firm's other plants in the region? .
Installation of this project improvedl the productivity of this process by reducing the amount of energy required. The plant already operates at its maximum capacity, however, so this project will not result in any changes in production levels. Scott Paper has no other plant that produces similar products in the region, so no impacts will occur at other plants.
6
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Impacts to the Utility
What is the net impact to the serving utility in terms of electrical energy consumption (in kilowatt-hours) from implementing the project?
Because the project has no co-generation or other complicating fictors, all of the energy savings from th'is project will be reflected in reduied load at the utility. The net impact to the serving utility from this project is a reduction in electrical energy consumption of 763,600 kWh/yr. A co-generation plant is being added: but all of the power produced will belong to Snohomish County PUD. 
_ -
In the industrial sectqr, it is not possible to accurately predict the lifk of a project because any .
. number of external factors could cause the project to have longer or shorter life than expected when it is installed: To allow comparisons of levelized costs among projects installed under the E$P, all projects are assumed by PNL (for evaluation purposes) to have a life of 15 years. Even though some projects will have longer or shorter lives, 15 years is considered a conservative, but likely, life for typical projects in the industrial sector.
Bonneville Perspective
To determine the real levelized costs to Bonneville and to the region, we must know the project costs (acquisition payment, capital costs, etc.) and,the energy savings, and we must assume'a discount rate and project life. 'With energy savings of 763,600 kWh/yr, the projects levelized cost from , Bonneville's perspective is 14.2 mills/kW' (in 1993 dollars; see Appendix A). BOnneVilk'S levelized cost decreases to 13.2 mills/kWh when transmission and distribution losses are considered. Including these losses allows for the comparison of conservation resources with generation, which is measured at the point of production rattier than at the site of the end user (point of delivery).
The levelized costs calculated in this impact evaluation-include the acquisition payment by Bonneville as well as the estimated administrative and evaluation costs associated with this project. I
Regional Perspective I
To calculate the real levelized cost to the region, the costs to Bonneville and Scott Paper are combined. The acquisition payment by IBonneville is included as a cost to Bonneville and as a reduction in cost to Scott Paper. This approach is taken because the acquisition payment.has federal income tax consequences for the company and, therefore, is not a net zerocost to the region.
The calculated, real, levelized cost to the region for acquiring annual energy savings of 763,600 kWh is 21 -9 mills/kWh saved. Including transmission and distribution losses, the levelized cost decreases to 20.4 mills/kWh saved. I 2.5 Impact Attributable e0 E$P How much of the project's impact can be attributed to the E$P? Scott Paper uses simple payback to select plant improvement projects, bus it does not have a predetermined payback that a project must meet for implementation. When this project was proposed to Bonneville, it was expected to cost $108,200 and result in electrical savings of $17,397/yr (usage and demand savings combined), for a simple payback of about 4.2 years based solely on energy savings. However, according to the project leader, the firm's primary reason for installing this slush stock chest bypass was.to obtain energy savings. Considering the facts presented above, we conclude that this project would not have been implemented without the acquisition payment from Bonneville and that all of the project's impact can be attributed to the E$P. Therefore, the project is not a free rider. 
